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	Summary:

	The attached document provides a technical study on the protection of RAS in the band 15.35-15.4 GHz from UAS operating in 15.4-15.5 GHz. This study uses the epfd methodology detailed in Recommendation ITU-R M.1583 and the epfd threshold derived from recommendation ITU-R RA.769. This study shows that sharing is feasible when limiting the out-of-band e.i.r.p. density of UAS.


	Proposal:

	This document is for information to the PTC, but will be presented to the WP5B November meeting to update the ITU-R report on sharing studies at 15 GHz.

	Background:

	1.3    to consider spectrum requirements and possible regulatory actions, including allocations, in order to support the safe operation of unmanned aircraft systems (UAS), based on the results of ITU‑R studies, in accordance with Resolution 421 (WRC-07);


The study uses the epfd methodology detailed in Recommendation ITU-R M.1583. The RAS antenna is randomly pointed in the sky, the location of UAS is randomly chosen. Then the epfd at the RAS level is calculated and integrated over a time period of 2000 seconds, taking into account the UAS movements. The epfd is then compared to the epfd threshold derived from recommendation ITU-R RA.769. When the epfd is over the threshold, there is data loss in the RAS receiver. This is done for several trials (at least 20 for each of the 2334 cells of the sky, which is more than 45000 trials in total). The overall data loss is then calculated over the whole sky and compare to the 2% criterion for RAS.
Figure 1 gives an example of a trial where the number of UAS is following the distribution of UAS given in 5B documentation. Only the large UAS flying above 6000 m are considered. The total number of UAS is 64 in a square of 600 km x 600 km. The initial location and moving direction are randomly chosen, with a uniform law. The UAS speed is the same for all UAS, 300 km/h. The location of each UAS is then computed over 2000 seconds which is the integration time for the radio astronomy station when considering the threshold levels contained in RA.769. The RAS station is in the middle, at altitude 0 m (coordinates 0, 0, 0). 
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Figure 2 is an example of epfd calculation over the sky for one trial. The epfd is integrated over the 2000 seconds, taking into account the UAS movement as shown above. An EIRP of 0 dBW was assumed for each UAS.
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The impact of UAS is predominant at low elevation angles, below 3°. This is consistent with previous epfd simulations considering aircraft flying on air routes (see the studies performed under WRC-12 AI 1.12 with Space Research or studies performed prior to WRC-03 with AMS(R)S at 14 GHz). 
Figure 3 gives the level of data loss over the sky for 20 trials and an unwanted emission EIRP of -68 dBW in 50 MHz, noting that the epfd threshold is -240 dBW/m² in 50 MHz (Continuum observations) for a 100 m diameter antenna. The overall data loss, averaged over the whole sky is 2.2%, close to the 2% criterion. This confirms that the interference occurs mainly at low elevation angles.
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